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2014 0.054 | 0.051 | 0.040 | 0.097 | 0.096 | 0.101 | 0.158 | 0.238 | 0.001 | 0.025 | 0.014 | 0.003 | 0.021 0. 100
2015 0.054 | 0.053 | 0.034 | 0.097 | 0.095 | 0.091 | 0.159 | 0.249 | 0.000 | 0.026 | 0.014 | 0.002 | 0.020 | 0.104
2016 0.059 | 0.062 | 0.042 | 0.103 | 0.028 | 0.083 | 0.162 | 0.276 | 0.002 | 0.027 | 0.014 | 0.004 | 0.020 | 0.119
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2022 0.005 | 0.018 | 0.016 | 0.146 | 0.049 | 0.119 | 0.227 | 0.257 | 0.015 | 0.006 | 0.011 | 0.010 | 0.011 | 0.110
2023 0.000 | 0.019 0. 006 0.156 0.043 0. 105 0. 236 0.268 | 0.017 | 0.006 0.011 0. 005 0.012 0.116
{E 0.019 | 0.038 | 0.011 | 0.142 | 0.073 | 0.117 | 0.217 | 0.228 | 0.012 | 0.004 | 0.012 | 0.010 | 0.018 | 0.099
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Spatial-temporal Evolution, Obstacle Factors and Coupling Coordination of Development
Level of New Quality Productivity in Agriculture in

Changsha-Zhuzhou-Xiangtan Metropolitan Circle

ZENG Qunhua'?, LIU Fuxuan®’, LI Dan’, TANG Siqi"'?, LI Ming'*

(1. Hunan Agricultural Equipment Research Institute, Changsha 410128, China; 2. Hunan Yuelu Mountain Laboratory,
Changsha 410128, China; 3. School of Architecture and Design, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: Agricultural new quality productive forces serve as the core driving force for agricultural and rural modernization, and are also key to
overcoming bottlenecks in agricultural development and reshaping new competitive advantages for the industry. Although previous research has
made some progress, limitations remain, including a tendency toward a macro-level perspective, insufficient coverage of the synergistic
dimensions of digital and green development in indicator systems, and a lack of systematic attribution in the analysis of driving mechanisms. The
Changsha-Zhuzhou-Xiangtan metropolitan area was selected as the research object. An evaluation index system for agricultural new quality
productive forces was constructed, encompassing four dimensions: innovation-driven development, digital empowerment, green transformation,
and factor upgrading. The entropy-weighted TOPSIS model was adopted to measure the levels of agricultural new quality productive forces in
Changsha, Zhuzhou, and Xiangtan from 2014 to 2023, and their spatiotemporal evolution characteristics were revealed. A coupling coordination
model was employed to analyze the co-evolutionary characteristics of the four subsystems, and an obstacle degree model was used to identify the
primary hindering factors. The findings are as follows. The agricultural new quality productive forces in the Changsha-Zhuzhou-Xiangtan
metropolitan area exhibit a tiered pattern of “Zhuzhou leading, Changsha catching up. and Xiangtan lagging behind”. The rankings remain
highly stable, and regional disparities are significant. The overall coupling coordination degree of the four subsystems transitions from
disharmony to coordination. Zhuzhou was the first to enter the intermediate coordination stage. Changsha is catching up rapidly, while Xiangtan
has long hovered on the verge of barely achieving coordination. Digital empowerment is the primary bottleneck constraining development across
the entire region. The proportion of employees in the digital sector and the income levels from information technology, software, and technical
services are common barrier factors. Green transformation presents the lowest level of obstacles, indicating significant achievements in building
a “resource-conserving and environmentally friendly society.” The driving mechanisms of spatiotemporal evolution can be summarized as the
synergistic interaction of five dimensions: factor mobility, technological penetration, spatial restructuring, institutional coordination, and
ecological constraints. These findings can provide a theoretical basis and practical reference for fostering agricultural new quality productive
forces in metropolitan areas and promoting regional integrated development.

Keywords: Changsha-Zhuzhou-Xiangtan Metropolitan Area; new quality of agricultural productivity; temporal-spatial evolution; obstructive

factors; coupling coordination
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